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A Change of Thermal Expansion Coefficient according to
LizO-added Porcelain for Dental Zirconia

Han-Sok Yoon
Jungang Dental Lab.

[Abstract]

Zirconia(ZrO2) has attracted much attention in science and technology because of its high refractive index, high
melting temperature, hardness, low thermal conductivity and corrosion barrier properties. And it is widely used as
the dental restoration material because of its esthetic appearance. In this research, we analyzed the particle size and
composition of the imported dental porcelain for zirconia. And the glass frit was produced. To decrease the glass
transition temperature and softening temperature of the glass frit, Li2O was added into it and the effect of Li2O on
the firing temperature was researched. Then the glass which contains leucite crystal with a high coefficient of
thermal expansion(CTE) was manufactured and it was mixed with the glass frit to control the CTE.

The phase composition were analyzed using the X-ray diffraction. The morphologies of the samples were
observed by the scanning electron microscope.

The 4wt% Li2O-added glass frit has the optimal glass transition temperature and softening temperature. And 6
wt% leucite crystal was mixed with the glass frit to control the CTE. From the experimental results of
crystallization, the crystal phase was found only leucite crystal.
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Table 1 Chemical composition of low—fusing glass frits [wt%)]

Smpecimen Si02 AkOs NaO K20 Ca0 BaO ZrQ: Li2O

LO 69.0 10.0 6.3 77 3.0 22 1.8 0.0

L2 68.0 95 6.3 77 25 22 1.8 2.0

L4 67.0 9.0 6.3 72 25 22 1.8 40

L6 66.0 85 58 72 25 22 1.8 6.0

L8 65.0 85 53 6.7 25 22 1.8 8.0
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Table 2 Chemical composition of the glass for crystallization of leucite [wt%]

Specimen SiO2 ALOs Na=0 K20 Ca0 Li2O

Leucite 61.0 18.0 25 16.5 2.0 0.5
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Table 3 Tg, Ts and CTE of low—fusing glasses with adding LizO

Specimens Te('C) Ts('C) CTE(X107%/7C)
LO 628 6.10
L2 510 575 8.27
L4 478 535 9.05
L6 461 512 10.60
L8 449 479 10.80

2 MmN MEEE Y

WEA AEE 918l 1500C 34K 863 &, ST

Fre] RS 950TollA 1AIRE A71E A 2jato] AR5 A
1 2 AlEE XA 3d 2472 £85I 1

A= Fig. 19 YeRH It XRD 423} Tetragonal

Leucite”} A= -2 Elatgirt,

T L L L

mi—mr‘uﬁ |

A et B,

S R
L]

m
bifivasiimn Angie | i)

Fig. 1 XRD pattern of glass heat-treated in 950°C for 1 h.
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Fig. 2 SEM images of specimens heat-treated in 950°C
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Table 4 CTE of low—fusing dental porcelains

Specimens  Mixing ratie [wt.%]  CTE(X107/°C)
L4 L4 9.05
L4 L4: 97+ eucite:3 9.25
L4-2 L4: 94+ eucite:6 9.61
L4-3 L4: 91+Leucite:9 10.20
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